In this talk, I will report our recent research on traveling waves for monotone semiflows of monostable type with weak compactness. To weaken the compactness condition imposed in previous works, we construct a compact set in the kinetic phase space and use an abstract variant of Helly's theorem. The developed theory is then applied to a partially degenerate cooperative reaction-diffusion system, a nonlocal dispersal equation with time delay, and a two species competition model with nonlocal dispersal. It turns out that for each of these three systems, the spreading speed is also the minimal wave speed for monostable traveling waves no matter whether the spreading speed is linearly determinate. This talk is based on a joint work with Dr. Jian Fang.
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